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ABSTRACT OF THE DISCLOSURE 

An apparatus and method for routing telephone calls 
between conventional analog telephones, conventional telephone lines 

5 and packet network access devices that are all located on the premises 
of the customer, is presented. The apparatus is a small sealed enclosure 
with a plurality of interfaces including conventional telephone line 
interfaces, conventional telephone interfaces and packet network 
interfaces. Use is made of an embedded software agent located in the 

10 apparatus to decide which interfaces to use on the apparatus for 
completing telephone calls. The software agent takes decisions based 
on a set of routing rules that are detemnined by a combination of client- 
side and server-side processes. The complete operation of the apparatus 
is entirely transparent to the subscriber. 



15 



CA 02215681 1997-09-16 



1 



TITLE OF THE INVENTION 

Apparatus and method to use a conventional telephone 
set to make telephone calls on a packet network. 

5 

FIELD OF THE INVENTION 

The present invention relates to packet networks. More 
specifically, the present invention is concerned with a method and an 
10 apparatus to use a conventional telephone set to make telephone calls 
on a packet network. 

BACKGROUND OF TH^ INVENTION 

1 5 The prior art is replete with software enabling a first user 

to establish a telephone-like conversation with a second user running the 
same software. 

These software usually run on personal computers 
20 equipped with microphones to capture the sounds and with sound cards 
to reproduce the sounds from the other user. The software therefore 
captures the sound from a first user, digitizes it, compresses it, and 
forwards it to the Internet Protocol address (IP address) of the second 
user The sounds is then uncompressed, transferred back to analog 
25 sound by the sound card and reproduced on the premises of the second 
user. Of course, these steps are performed bidirectionnally to result in a 
full duplex connection. 
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The drawbacks of the above mentioned software system 
are multiple. For example, a dedicated PC must be used as a telephone, 
both users must be similarly equipped and mnning the same software 
and it is not possible to reach users equipped with conventional 
5 telephones. 

OBJECTS OF THE INVENTION 

An object of the present invention is therefore to provide 
10 an improved apparatus and method for transmitting live sounds over a 
packet network. 

Another object of the invention is to provide an 
apparatus and a method to use a conventional telephone set to make 
1 5 telephone calls on a packet network. 

Other objects, advantages and features of the present 
invention will become more apparent upon reading of the following non 
restrictive description of preferred embodiments thereof, given by way of 
20 example only with reference to the accompanying drawings. 

RRIEF DESCRIPTION OF THE DRAWINGS 

In the appended drawings: 

25 

Figure 1 is a schematized block diagram illustrating the 
various components of a telephone to packet adaptor according to an 
embodiment of the present invention. 
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Figure 2 is a schematized block diagram illustrating a 
packet network where users are provided with telephone to packet 
adaptors according to an embodiment of the present invention; 

5 Figure 3 is a flow diagram illustrating the general steps 

taken to establish a communication between user 2 and user 1 of Figure 
2; 

Figure 4 is a flow diagram illustrating the general steps 
1 0 taken to establish a communication between user 1 and user 2 of Figure 
2: 

Figure 5 is a flow diagram illustrating the general steps 
taken to establish a communication between one of users 1 or 2 and user 
15 3 of Figure 2: and 

Figure 6 is a block diagram showing another way of 
illustrating the present Invention. 

20 pgSCRIPTION OF THE PREFE RRED EMBODIMENT 

Figure 1 of the appended drawings illustrates a block 
diagram of a full duplex telephone to packet adaptor 10 according to an 
embodiment of the present invention. 

25 

The adaptor 10 includes a telephone input/output (10) 
port 12 to which a conventional telephone (not shown) may be connected, 
a telephone line 10 port 14 to which a telephone line (not shown) may be 
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connected and a cable lO port 16 to which a conventional television cable 
(not shown) may optionally be connected. 

The adaptor 10 electronic circuitry generally includes an 
5 analog to digital (A/D) and a digital to analog (D/A) full duplex interface 1 8 
connected to a controller circuit 20, a speech encoder/decoder 22 
connected to the controller circuit 20, a telephone interface 24 
interconnecting the 10 port 14 and the controller circuit 20 and a cable 
interface 26 interconnecting the 10 port 16 and the controller circuit 20. 

10 

The controller circuit 20 is provided with a central 
processing unit (CPU) and sufRclent memory to store a software agent 
program and other data stored in databases. 

15 The speech encoder/decoder 22 includes the required 

circuitry to preform digital speech encoding and decoding to decrease the 
bandwidth required to transfer the information to a user to another and to 
recuperate the complete infonnation after the transfer. 

20 It is believed within the reach of one skilled in the art to 

provide adequate electronic circuitry for the elements 18-26 described 
hereinabove. 

Turning now to Figure 2 of the appended drawings, a 
25 packet network 30 (hereinafter referred to as Ihe internet") in which the 
users are equipped with the telephone to packet adaptor 10 of Figure 1 
is illustrated. Figure 2 will be further described hereinafter with a view to 
illustrate some of the various possibilities of the telephone to packet 
adaptor 10 of Figure 1. 
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A first user 32 is connected to the internet 30 via a first 
sen/ice provider 34 and a telephone line 36. The first sen/ice provider 34 
has a conventional internet server 38 provided with conventional modems 
(not shown) to interconnect its clients, for example first user 32, to the 
5 internet. The first user 32 has a conventional modem 40, a telephone to 
packet adaptor 10a and a conventional telephone 42. It is to be noted 
that the cable 10 port 16 (not shown) of the adaptor 10a is not used. 

Figure 2 also Illustrates a second service provider 44 
10 connected to the internet via an internet server 46 and including a 
telephone to packet adaptor 10b interconnecting the internet server 46 
and a telephone line 48 the purpose of which will be described hereinafter 
with reference to Figure 5. 

15 The internet 30 is also connected to a server 50 of a 

cable company 52 providing internet services to its clients, for example 
second user 54, via a conventional television cable 58 connected to the 
server 50 via adequate circuitry (not shown) known in the art. 

20 The second user 54 is equipped with a cable modem 60 

connected to the conventional television cable 58 and a telephone to 
packet adaptor 10c interconnecting the cable modem 60 and a 
conventional telephone 62. The telephone to packet adaptor 10c is also 
connected to a telephone line 64. 

25 

Finally, Figure 2 also illustrates a third user 66 equipped 
with a conventional telephone 68 connected to a conventional telephone 
line 70. 
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Turning now to Figures 3-5, three different methods of 
use of the telephone to packet adaptor 10 will be described. 

Figure 3 generally illustrates the steps taken when the 
5 second user 54 wants to reach another person. 

After the telephone to packet adaptor 10c is started 
(step 100) and initialized (step 102), the system waits until the second 
user 54 picks up the handset and dials a telephone number (step 104). 

10 

The telephone to packet adaptor 10c then verifies if the 
dialled telephone number is present in a database contained in the 
controller circuit 20 (Figure 1) (Step 106). If it is not the case, the 
telephone to packet adaptor connects the telephone 62 to the telephone 
1 5 line 64 and dials the telephone number (step 1 08) which means that the 
number dialled by the second user does not con-espond to a known user 
of the present invention and that the telephone number must be 
conventionally dialled over a telephone line to establish the connection. 

20 If the dialled number is present in the database, the 

controller 20 then detennines if the IP address corresponding to this 
telephone number is in its database (step 1 10). If it is not the case, the 
telephone to packet adaptor 10c Interrogates the intemet server 50 of the 
cable company 52 (or any other server having a table of the IP address 

25 vs telephone numbers) to find the required IP address (step 112). When 
this is done, the telephone to packet adaptor 10c establishes the 
connection between the second user 54 and the other user (for example 
the first user 32) (step 114). The two connected users may then 
communicate normally in full duplex since the conversation is 
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bidirectionally digitized, transformed into packets and transferred via the 
internet 30 to the other user where It is converted back into an analog 
signal and supplied to the handset. 

5 The telephone to packet adaptor 1 0c then warts until the 

communication Is broken (step 116) and then returns to step 104. 

An advantage of the above mentioned method Is that 
the second user 54 may transparently connect to both conventional 
10 telephone users and users of the present Invention, 

Figure 4 of the appended drawings generally illustrates 
the steps taken when the first user 32 wants to reach another person. 

15 Steps 200, 202. 204, 206. 208, 210, 214 and 216 are 

respectively Identical to steps 100, 102, 104, 106, 108. 110. 114 and 116 
of Figure 3, 

Since the first user is not connected to the internet via 
20 a cable company, the internet sen/er 38 of the first Internet service 
provider 34 (or any other server having a table of the IP address vs 
telephone numbers) is Interrogated in step 212. 

A step 218 has been added between step 206 and 210 
25 to instruct the modem 40 to connect to the service provider 34. 

The telephone 42 Is therefore connected to the 
telephone line directly if a conventional telephone call is requested and 
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to the internet via the first service provider 34 if a telephone call to 
another user of the present invention is requested. 

Finally, Figure 5 of the appended drawings illustrates 
5 another use of the telephone to packet adaptor 10 of Figure 1. This 
application advantageous to reduce the long distance costs of the user. 

The general principle is to detect if the telephone 
number dialled by the user is a long distance number and to do a routing 
1 0 of the call to a service provider (for example the second service provider 
44 in Figure 1) in the area of the telephone number to therefore prevent 
any long distance charges to the user if it is so. Of course the service 
provider 44 is equipped v^ith a telephone to packet adaptor 10b that may 
dial a local number via a telephone line 48. 

15 

Steps 300. 302, 304, 308 and 316 are identical to the 
corresponding steps 100, 102, 104, 108 and 116 of Figure 1 and 
described hereinabove. 

20 In step 306, the telephone to packet adaptor determines 

if the telephone number dialled is a long distance number. If this is not 
the case, step 308 is done as mentioned above. 

If the telephone number dialled Is a long distance 
25 number (for example the telephone number of the third user 66), the 
telephone to packet adaptor searches a database (located in the 
controller circuit or in an internet sen/er) to find the IP address of a service 
provider equipped with a telephone to packet adaptor (for example the 



CA 02215681 1997-09-16 



9 



second service provider 44) in the area of the telephone number dialled 
(step 320). 

The telephone to packet adaptor then connects with this 
5 service provider 44 gives its own IP address and the telephone number 
of the third user 66 (step 322). 

The telephone to packet adaptor 10b of the second 
service provider 44 then takes the telephone line 48 and dials the 
1 0 received telephone number to establish the communication with the third 
user. 

Again, the use of the telephone to packet adaptor 10 is 
transparent to the user since only one number is dialled. Also, this 
1 5 application enables the user of the present invention to communicate with 
a user of a conventional telephone. 

It is to be noted that it would also be possible to make 
a local call to a user of a conventional telephone by using a local service 
20 provider equipped with a telephone to packet adaptor to do local calls. 
This way, the second user 54, for example, would not require a 
conventional telephone line. 

It is to be noted that conventional and/or cable modems 
25 could be integrated with the telephone to packet adaptor 10, 

It is also to be noted that the telephone to packet 
adaptor 10 also includes a dial tone generator (not shown) to locally 
simulate the conventional dial tone in the handset. 
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As will be easily understood by one skilled in the art, the 
software running in the telephone to packet adaptor 10 may 
advantageously include supplementary features. For example, once an 
internet server is inten-ogated to link an IP address to a telephone 
5 number, the control circuit 20 may keep this infonnation in a database for 
future reference in view of decreasing the required connection time. 
Similarly, speed dial numbers may be assigned to such kept IP 
addresses. 

10 Also, it is to be noted that the flow diagrams illustrated 

in Figures 3-5 are schematized and that actual flow diagrams would be 
al lot more complex and would include other rules for routing the calls. 
For example, if the telephone to packet adaptor detects that an 
emergency number (911 in North America) has been dialled it will 

1 5 automatically take the telephone line and dial this emergency number. 

Turning now to Figure 6 that shows another way of 
illustrating the present invention, an embedded software agent is used to 
compute a route based on information acquired or stored locally as well 

20 as information acquired from a network server. A calling method is 
derived from these rules and is used to determine which interfaces will be 
Involved in the process of completing the call. The appropriate route is 
triggered from an embedded software agent running in a central 
processing unit located in the apparatus. The embedded software agent 

25 may decide to exchange route information with an Intelligence server 
located on the network in order to "remember" this infonmation in further 
calls. The embedded software agent will decide when It is appropriate to 
select whether to use the packet network Interface or the telephone 
network interface to carry through a call. This method permits of using a 
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dedicated connexion to a packet network in the home as a mean for 
automatically diverting some telephone calls through a least cost route. 

Although the present invention has been described 
5 hereinabove by way of prefenned embodiments thereof, It can be modified, 
without departing from the spirit and nature of the subject invention as 
defined in the appended claims. 
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15 



1 . A telephone to packet adaptor comprising; 
a conventional telephone line interface; 
a conventional telephone interface; 
a packet network interface; 

a controller circuit interconnecting said conventional 



telephone line, conventional telephone and packet network interfaces; 
said controller circuit running an agent software for routing the telephone 
line Interface to either said conventional telephone line interface and said 
packet network interface depending on predetemnined rules. 

2. A method of operating a telephone to packet adaptor 

comprising: 



telephone line, conventional telephone and packet network interfaces; 
said method comprising the step of: 

mnning an agent software for routing the telephone line 
interface to either said conventional telephone line interface and said 
packet networic interface depending on predetermined mles. 



a conventional telephone line interface; 
a conventional telephone interface; 
a packet network interface; 

a controller circuit interconnecting said conventional 



CA 02215681 1997-09-16 



o 

o < 








UJ 


1 . 1 


NO 


AC[ 




Ll- 


d. 


ai 


UJ 




TEL 


INT 



is: 
o 
< 
□_ 

o 



O 

UJ en 



\ 



.-J 



o 

CL 



5' 



CA 02215681 1997-09-16 




CA 02215681 I997-09-I6 




SYSTEM 
INITIALISATION 



5 



ADAPTER WAITS UNTIL 
USER PICKS UP 
THE HANDSET AND 
DIALS A TELEPHONE 
NUMBER 



IS THE 
'NUMBER PRESENl 
JN DATABASE. 

[NO 



■108 



THE ADAPTER TAKES THE 
PHONE LINE AND 
DIALS THE NUMBER 



i 



■WAIT UNTIL THE 
COMMUNICATION 
IS TERMINATED 



no 

IS THE^ 
IP ADDRESS IN 
THE DATABASE. 

9 

PNO //^ 



INTERROGATION 
OF THE CABLE 
COMPANY SERVER 



I 



CONNECTION 
WITH IP 
ADDRESS NUMBER 



■114 



CA 02215681 1997-09-16 




ADAPTER WAITS UNTIL 
USER PICKS UP 
THE HANDSET AND 
DIALS A TELEPHONE 
. NUMBER 



204- 



206 



IS THE 
^DIALS NUMBER IN 
THE DATABASE. 

208^ JnO 



1 



THE ADAPTER TAKES 
THE PHONE LINE 
AND DIAL THE NUMBER 



216 



I 



MODEM PHONE 
THE SERVICES 
PROVIDER 



WAIT UNTIL THE 
'COMMUNICATION 
IS TERMINATED 



212 




INTERROGATION 
OF THE 
INTERNET 



214 



74 



I 



- CONNECTION 

WITH IP 
ADDRESS NUMBER 



i 



CA 022l'56Sr 1997-09- 16 




ADAPTER WAITS UNTIL 
USER PICKS UP 
THE HANDSET AND 
DIALS A TELEPHONE 
, NUMBER 



304- 



306 



308 



IS THE 
"NUMBER A LONG- 
DISTANCE 
.NUMBER ' 

[NO 



320 



THE ADAPTER TAKES 
THE PHONE LINE AND 
DIALS THE NUMBER 



I 



1 



THE ADAPTER SEARCHES FOR 
A KNOW SERVER IN THE 
AREA OF THE NUMBER TO CALL 



WAIT UNTIL 
THE COMMUNICATION 
IS TERMINATED 



316 



THE ADAPTER CONNECTS TO THIS 

SERVER GIVES ITS 
IP ADDRESS AND GIVES THE 
TELEPHONE NUMBER TO DIAL 



322- 



I 



SERVER TAKES THE 
TELEPHONE LINE AND DAIL 
THE TELEPHONE NUMBER 
TO ESTABLISH COMMUNICATION 



-324 



CA 0221*56*81' 1997-09- 16 






c 






Telco L 




Handset 



